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SPECIFICATION 

1. Title of the Invention: 

A balance mechanism of an arm of a robot 

2. Claim 

1 . A balance mechanism of an arm of a robot comprising 
an arm which rotates around an axis crossing at right angle 
to the direction in which the gravity applies, 
characterized by two springs between the arm and other 
parts of the robot accumulating power of 
resilient/elastic energy according to each rotation 
volume of clockwise direction and counterclockwise 
direction, respectively, from neutral position of the arm, 
in order to reduce turning force created by the arm's own 
weight of the arm with resilient/elastic energy of these 
two springs . 

3. Detailed Description of the Invention 

The present invention relates to a balance mechanism of 
an arm of a robot. 

In a robot having an arm which rotates around ah axis 
crossing at right angle to the direction in which the gravity 
applies, in order to reduce the turning force (gravity load) 
by the arm's own weight, i.e. , the load against driving source 
of the arm, conventionally a balance weight is attached at an 
end part of the axis side of the arm. 

However, in doing so, it increases the weiight of robot 
creating a problem in reducing the weight of the robot . 

The purpose of this invention is to furnish the balance 
mechanism of the arm for a robot without the above problem. 

For this purpose, in the balance mechanism of an arm for 
a robot of the present invention, two springs are installed 
between the arm and the other part of the robot so as to 
accumulate resilient/elastic energy respectively according to 
rotation volume in clockwise direction or counterclockwise 
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direction from neutral position of the arm, and the turning 
force brought about by the arm's own weight is reduced by 
resilient/elastic energy of these two springs. 

An embodiment of the present invention is hereafter 
explained with reference to attached drawings. 

Fig. 1 and Fig. 2 show respectively a schematic side view 
and an enlarged cross -sectional diagram of main part showing 
one of an embodiment of the present invention. In both figures, 
an illustration of the driving mechanism of the arm is omitted. 

In both figures , an arm 1 rotates in the direction of arrow 

B, the counterclockwise direction, and in the direction of arrow 

C, the clockwise direction in Fig. 1, respectively around a 
rotating shaft 3 laterally bridged and fixed on brackets 2, 2 
crossing directly in the arrow direction A on which gravity is 
applied. 

And, helical torsion springs 4, 5 are mounted around the 
rotating shaft 3 as depicted, and ends 4a, 5a of these helical 
torsion springs are engaged with pins 6, 7 embedded in the 
rotating shaft 3 which is a part of the robot not linked with 
movements of the arm 1 and also hocked other ends 4b, 5b in 
semicircular shape hock on pins 8 , 9 respectively provided on 
inner wall of the arm 1 as illustrated. The helical torsion 
springs 4, 5 the effective winding number of which is same and 
in approximately same configuration (however, actually in 
relation to an attached position of the helical torsion spring, 
there some differences in length, but there is no problem). 

Thus, when the arm 1 rotates toward B direction indicated 
by an arrow from the neutral position P where no turning force 
is created by the weight of an entire arm including a second 
arm 10 attached to the end of the arm 1, the helical torsion 
spring 4 is twisted up by the pin 8 , and as indicated by a virtual 
line in Fig. 1, when the arm 1 rotates toward C direction 
indicated by an arrow from the neutral position P, the helical 
torsion spring 5 is twisted up by the pin 9. 

In doing like this, as the arm 1 rotates toward B direction 
indicated by the arrow or C direction indicated by the arrow. 
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the helical torsion spring 4 or 5 is twisted up and its 
resilient/elastic energy is accumulated and the strength 
resisting against the turning force by the weight of entire arm 
becomes greater, so that the turning force by the weight of arms 
1, 10, etc. which is the gravity load around the rotation shaft 
3 of the arm 1 may be reduced in either B or C direction indicated 
by an arrow. By this, for an example, the load of a motor as 
the driving source not illustrated herein, may be maintained 
at all times approximately constant. 

As for the spring, it is not limited to the helical torsion 
spring but also a spiral spring, etc. 

Also, on the second arm 10 attached to the end of arm 1, 
a balance mechanism totally same as the above balance mechanism 
may be provided. 

As explained above, the balance mechanism of the arm of 
robot in the present invention is to reduce the turning force 
of the arm by resilient/elastic energy of two springs and this 
does not increase the weight of the robot by far in the 
conventional balance mechanism. 

Brief Explanation of the Drawings 

Fig. 1 is an schematic side view showing an embodiment 
of the present invention, and Fig. 2 is an enlarged 
cross-sectional diagram of main part in Fig. 1. 

1. Arm 3. Rotation shaft 

4, 5. Helical torsion spring 

6-9. Pin 

10. Second arm 
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